The purpose of this paper is to describe a procedure for separating T. pallidum from the viruslike agent by the passage of lymph nodes after the acute disease has subsided. It is also shown that the virus-like infection can be passed serially in rabbits in the absence of T. pallidum. Further preliminary observations on the characteristics of the virus-like agent are also described. Material and methods
RABBITS
As the experiments were carried out in both Baltimore and Stockholm, different strains of rabbits were used. New Zealand albino male rabbits were used in Baltimore and various strains of male rabbits in Stockholm (White Swedish country breed, chinchilla, French wadur, white albino Angora, black and white, and big silver). The weight when starting the experiments varied between 2-5 and 4 kg. (average 3-2 kg.). The animals were kept in separate cages. They were fed with antibiotic-free pellets and had free access to water. As in the earlier experiments, animals were maintained in the laboratories for about a week for observation before the experiments These studies were supported in part by a grant from the World Health Organization, The Whitehall Foundation, and the Lennhoffs Fund of the Karolinska Institute, Stockholm. *Present address: Department of Dermatology, Karolinska Sjukhuset, S-104 01 Stockholm 60, Sweden. were started. No symptoms of disease, such as weight loss, diarrhoea, or evidence of respiratory infection, were observed during this preliminary period. Serological tests for syphilis (RPR and FTA in Baltimore and WR and TPI in Stockholm) were negative in all the rabbits used.
MEASUREMENTS OF TEMPERATURE IN RABBITS
Animals were routinely maintained in temperaturecontrolled rooms; at the Johns Hopkins Laboratory the temperature varied slightly from 15°C. and at the Karolinska laboratory between 200 and 22°C. The rabbit temperatures were recorded in the same manner as previously described (Gudj6nsson and Skog, 1968, 1970) pallidum containing the active agent. It should be noted that these rabbits were not reinoculated with the same suspension after 2 weeks as was done in Experiment 1. This did not influence the results of the experiment. The time scheme described in Experiment 1 was followed and the material from the three originally inoculated rabbits was kept in different lines during the subsequent serial passages. Already, in the second testicular passage, a good yield of motile treponemes was obtained after 10 days. No rises in temperature and no deaths were observed. The second passage consisted of nine rabbits, three from each of the originally inoculated rabbits.
At the time of writing a serial passage has been made every 7 to 10 days from two of the rabbits from the second passage. Ten passages are recorded, using a total of 50 rabbits and no sickness or deaths were observed. Challenge of rabbits with virus-like agent containing materialfrom Experiment 1 As described in earlier papers (Gudjonsson and Skog, 1968, 1970; Gudj6nsson and others, 1970) , with possibly rare exceptions, rabbits which survive do not react with fever or death on further challenge with the virus-like agent. In order to establish that the fever-producing virus-like agent had been screened out by the lymph node passage, described above, four rabbits from the third testicular passage were challenged 24 days later with the original testicular suspension containing the virus-like agent. All four rabbits became sick with high fever on the 3rd-4th post-inoculation day, and two died on the 6th and 9th day respectively. These reactions indicate a lack of immunity, which strongly suggests that they had not been previously infected with the virus-like agent. (Hederstedt, 1971 December, 1970 (Hederstedt, 1971 ).
Infectivity of lymph nodes during acute disease Popliteal lymph nodes from a rabbit inoculated intratesticularly with the Stockholm substrain of T. pallidum containing the virus-like agent developed the symptoms described above and died on the 4th day after the inoculation. The popliteal lymph nodes were removed at necropsy and kept in liquid nitrogen from January 23, 1970 , until May 3, 1971 . Emulsion of these lymph nodes was made in sterile saline 1:3 and inoculated intratesticularly in three rabbits. All developed high fever on the 3rd day after inoculation, two died on the 5th and 6th day respectively, and the third died on the 11th day. Autopsy showed the same gross evidence as described previously (Gudjonsson and Skog, 1968, 1970; Jorgensen, 1968; Gudjonsson and others, 1970 MF-Millipore Filters*-were used serially in diminishing pore sizes, from 1-5 ,um. to 0 45 ,um. as a preinfectivity test procedure. The material was then serially passed through smaller filters, and 0*5 ml.
of each of these filtrates was inoculated intratesticularly into two or four rabbits. The same quantity of unfiltered material was similarly inoculated into two to four rabbits as controls.
After passing the pleural fluid serially through 1*5 and 0 45 ,um. filters, it was put serially through filters with the following pore sizes: 0'1, 0-025, and 0-01 ,um.
The results are shown in Table I . It will be noted that all rabbits inoculated with these filtrates developed an abnormal rise in temperature, most of them to 40 2°C. or higher, and that half the animals died. These results indicate that the virus-like agent is of very small size.
TESTICULAR MATERIAL
After centrifugation of the testicular emulsion at 2,000 r.p.m. for 3 minutes, the supernatant fluid was passed serially through 1-5 ,um. and 0.45 ,um. MF-Millipore filters, and then serially through filters of pore size 0-22, 0-1, and 0-01 ,um. Two rabbits were inoculated intratesticularly with 0.5 ml. of these filtrates. The results are shown in Table I .
Rabbits inoculated with material which had passed through 0-22 and 0-1 ,um. filters developed a febrile disease, with one of the pair dying in each group. However, of the two rabbits inoculated with the filtrate of the 0-01 ,um.-size filter, neither developed evidence of a febrile disease.
RESISTANCE OF THE AGENT TO HEAT
It has previously been reported that heating testicular suspension containing the Stockholm substrain of the Nichols pathogenic T. pallidum known to contain the virus-like agent to 56°C. for 40 minutes and *Millipore Corporation, Bedford, Massachusetts. (Table II) . disease was induced in inoculated rabbits (Gudjonsson and Skog, 1968 group.bmj.com on June 20, 2017 -Published by http://sti.bmj.com/ Downloaded from liteal lymph nodes of rabbits infected with the contaminated Nichols strain of T. pallidum contain the virus-like agent early in the course of the disease, but later, at a time when the rabbit is immune to re-inoculation of the virus-like agent, the lymph nodes appear to be free of this agent. This is true in practice, since inoculation of these nodes into normal rabbits does not induce a febrile illness, and subsequent passage of this material for the TPI test as previously mentioned (Hederstedt, 1971) , indicated that it remained free of the virus-like agent for many passages. Experiment 2 further shows that our theory of screening out the virus-like agent by lymph node passage is effective.
In a biological sense, it is difficult to be certain that the virus-like agent was completely eliminated, since after a number of passages deaths again occurred. It is not known whether the virus-like agent had been re-introduced from one of the passage rabbits, or whether reactivation of the original virus-like agent had occurred.
As noted in a previous paper (Gudjonsson and others, 1970) , the Baltimore substrain of the Nichols strain of T. pallidum seems also to carry this viruslike agent. Under conditions of more leisurely passage no acute infection is induced in rabbits, yet most of such rabbits proved to be immune on subsequent challenge with the Stockholm virus-like agent.
The epidemiological observations made by Hederstedt (personal communication, 1964) in the National Bacteriological Laboratory in Stockholm indicate that rabbit deaths after inoculation of the Nichols strain began to rise rather rapidly in 1961 after 8 years in which rabbit deaths after inoculation of Nichols T. pallidum were few. The first year (1961) only X-ray treated rabbits showed this rise in mortality but by the next year no difference in the increase in deaths of X-ray treated and untreated animals was observed. A similar rise occurred about the same time in laboratories in Copenhagen and Oslo which were using the same strain of T. pallidum. No ready explanation of this phenomenon can be offered at this time.
The practical conclusion to be drawn from these observations is that rapid passage of the Nichols strain of T. pallidum, once it seems to be freed of the viruslike agent, is to be avoided. In laboratories performing the TPI test frequently, this can be accomplished by preparing a large pool of T. pallidum-containing material which does not induce a febrile disease in rabbits, and preserving the pool in liquid nitrogen for repeated induction of syphilitic lesions in rabbits as a source of T. pallidum. This general method of procedure has long been used in many laboratories that prepare virus vaccines. 
